Immunohistochemical analysis of Mallory bodies in Wilsonian and non-Wilsonian hepatic copper toxicosis.
Patients with Wilson's disease (WD), Indian childhood cirrhosis (ICC), and idiopathic copper toxicosis (ICT) develop severe liver disease morphologically characterized by ballooning of hepatocytes, inflammation, cytoskeletal alterations, and Mallory body (MB) formation, finally leading to mostly micronodular cirrhosis. The pathogenesis of MBs in copper toxicosis is still unresolved. Immunohistochemical analysis of MBs in different types of copper intoxication revealed that keratin, p62, and ubiquitin are integral components. Thus MBs associated with copper intoxication resemble those present in alcoholic steatohepatitis (ASH) and nonalcoholic steatohepatitis (NASH). p62 is a multifunctional immediate early gene product that, on the one hand, is involved in stress-induced cell signaling (particularly that of oxidative stress) by acting as an adapter protein linking receptor-interacting protein (RIP) with the atypical protein kinase C. On the other hand, p62 binds with high affinity to polyubiquitin and ubiquitinated proteins. In conclusion, p62 accumulation in WD, ICC, and ICT and deposition in MBs indicates a central role of protein misfolding induced by oxidative stress in copper-induced liver toxicity. By sequestering potentially harmful misfolded ubiquitinated proteins as inert cytoplasmic inclusion bodies (e.g., as MBs), p62 may be a major player in an important cellular rescue mechanism in oxidative hepatocyte injury.